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1. General 

SX4304x products have an RS485 bus. This bus has a MODBUS RTU protocol. A CAN 2.0B bus is also available on 

products. 

In this document is described all the MODBUS protocol command, and also RAM and EEPROM data that end user can 

access. 

The main goal of this document is to describe low level interface of SX4304x products. 

2. End user parameter and data 

Some parameters can be set by end user. For example, product is able to filter accelerometer and gyrometer sensors.  

You can also parameterize baud rate, MODBUS ID, and CAN Id. It is possible to get product status, read sensors values 

in RAM. 

 EEPROM Parameters 

EEPROM parameters are fully described in §‎6. 

 

MODBUS parameters 
 
Product has the following parameters in EEPROM: 

 Rs485BaudRateUser : Baud rate. Should be one of the following values: 9600, 19200, 38400, 115200, 230400, 
460800 ou 921600. Default value : 19200 baud 

 Rs485IdentifierUser : MODBUS Identifying. Should be between 1 and 247. Default value: 1 

 Rs485FramePeriodUser: Continuous mode frame period in ms. Continuous mode frame is described in §‎3. This 

value is a minimum. If continuous mode frame duration is higher than this value, then product will continuously 
send data over RS485 bus. 

 MasterModeUser: This parameter can set the product mode (master or slave) on RS485 bus. If this parameter is 
equal to zero, then the product is in slave mode and send data only after a request. If this parameter is equal to 1, 

then the product will send continuous mode frame (see §‎3). This‎parameter‎isn’t‎taken‎into‎account‎for‎EEPROM‎

CRC calculation. 

 
CAN bus parameters 

 
Product has the following parameters in EEPROM: 

 CANBaudRateUser: CAN bus baud rate. Should be one of the following values: 125000, 250000, 500000, 
1000000. 

 CANFramePeriodUser:  CAN frame period. Should be between 1 and 1000ms. 

 CANCmdIdentifierUser: Identifier of the command which select data sent by the product. Extended 29 bits 
identifier 

 CANData1IdentifierUser: Identifier of the CAN Data 1 frame. Extended 29 bits identifier 

 CANData2IdentifierUser: Identifier of the CAN Data 2 frame. Extended 29 bits identifier 

 CANData3IdentifierUser: Identifier of the CAN Data 3 frame. Extended 29 bits identifier 

 CanMasterModeUser : This parameter is used to set up CAN frame mode. The parameter value represents the 
value of SEL_TX in the CAN frame command. At power-up the product is able to send the CAN frame (DATA1, 
and/or DATA2 and/or DATA3) without sending the controller to slave command. 
 

 

Sensor filtering 
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Each sensor (accelerometer or gyrometer) can be independently filtered. End user shall calculate filtering coefficient. 
Digital filtering is done by the product and formula is: 
 

Sn=AnEn+ An-1En-1+…+A0E0 - (Bn-1Sn-1+Bn-2Sn-2+…+B0S0) 
 
Product is able to filter sensor with a cut-off frequency up to 200Hz. During filtering coefficient calculation, end user 
should take into account the sensor sampling frequency of 1kHz. 
After filtering coefficient calculation, user should update the following other parameters: 

 FilterCoeffEnXXXXXUser[] : Filtering coefficient En. Table index 0 is En coefficient, index 1 is En-1 coefficient,‎…‎
etc. 

 FilterCoeffSnXXXXXUser[]: Filtering coefficient Sn. Table index 0 is Sn coefficient, index 1 is Sn-1 coefficient,‎…‎
etc. 

 FilterBandwidthXXXXXUser : Cut-off frequency in Hz. Should be lower or equal to 200Hz. 

 FilterOrderXXXXXUser : Filter order. Should be lower or equal to 6. 
 
Note: XXXXX represents the sensor the user wants to setup. It is equal to GyroX, GyroY, GyroZ, AcceleroX, AcceleroY 
or AcceleroZ. 
 

 User RAM data 

User can read data into RAM (described in §‎5) by a Read RAM command described in §‎3 (Read Input Register 

command). 
Values are from different types: 

 Filtered sensor values: These values are in sensor unit  (g for accelerometer, °/s for gyrometer, ° for pitch and roll 
tilt) 

 Internal temperature sensor: Internal sensor temperature value (in °C). 

 Sensor serial number: Internal sensor serial number, for traceability purpose. 

 Product status: Set of bits indicating state of each internal sensor. Fully described below. 

 Embedded software revision: Product software revision. 
 
Product status: 

Product status (field SystemErrors in §‎5) is a set of bits with the following signification: 

 

Bit index Designation Description 

0 BitOut  0 : No default 

 1 : at least 1 default (bit xxxxfault) is detected 

1 Sbit  0 : Startup Built In Test terminated 

 1 : Startup Built In Test processing 

2 OverTemp  0 : Temperature in range [MIN ;MAX] 

 1 : Temperature out of range [MIN ;MAX] 

3 CalibMode  0 : User mode 

 1 : Calibration mode 

4 OverRange  0 : All sensors values are in their respective range 

 1: At least one sensor value is out of range. Out of range sensor is 
signalled by bit xxxEvent set to 1. 

5 Autonull  0 : No autonull value set 

 1 : At least one sensor autonull value is set. Autonulled sensor is 
signalled by bit xxxEvent set to 1. 

6 Uncalibrated  0 : All sensors are calibrated 

 1 : At‎ least‎ one‎ sensor‎ isn’t‎ calibrated.‎ Uncalibrated‎ sensor‎ is‎
signalled by bit xxxEvent set to 1. 

7 KalmanFilterOverRange  0 : Roll and pitch tilt angle are in range [-90° ;90°] 
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 1 : Roll and/or pitch tilt angle are out of range [-90° ;90°] 

8 AcceleroXEvent  0 : No event signalled on X axis accelerometer 

 1 : An event is signalled on X axis accelerometer (FilterFault, over-
range, uncalibrated or SBIT or CBIT default) or SysFault bit set 

9 AcceleroYEvent  0 : No event signalled on Y axis accelerometer 

 1 : An event is signalled on Y axis accelerometer (FilterFault, over-
range, uncalibrated or SBIT or CBIT default) or SysFault bit set 

10 AcceleroZEvent  0 : No event signalled on Z axis accelerometer 

 1 : An event is signalled on Z axis accelerometer (FilterFault, over-
range, uncalibrated or SBIT or CBIT default) or SysFault bit set 

11 GyroXEvent  0 : No event signalled on X axis gyrometer 

 1 : An event is signalled on X axis gyrometer (FilterFault, over-
range, uncalibrated or SBIT or CBIT default) or SysFault bit set 

12 GyroYEvent  0 : No event signalled on Y axis gyrometer 

 1 : An event is signalled on Y axis gyrometer (FilterFault, over-
range, uncalibrated or SBIT or CBIT default) or SysFault bit set 

13 GyroZEvent  0 : No event signalled on Z axis gyrometer 

 1 : An event is signalled on Z axis gyrometer (FilterFault, over-
range, uncalibrated or SBIT or CBIT default) or SysFault bit set 

14 unused  

15 BitFault  0 : SBIT and CBIT OK 

 1 : SBIT and/or CBIT KO 

16 SysFault  0 : OK 

 1 : System fault (oscillator, UART default, EEPROM flash write 
error, SPI communication error) 

17 EepromUserFault  0 : User EEPROM zone CRC OK 

 1 : User EEPROM zone CRC NOK or at least one data out of range 

18 EepromProductFault  0 : Product EEPROM zone CRC OK 

 1 : Product EEPROM zone CRC NOK or at least one data out of 
range 

19 EepromCalibFault  0 : Calibration EEPROM zone CRC OK 

 1 : Calibration EEPROM zone CRC NOK or at least one data out of 
range 

20 WdtFault  0 : OK 

 1 : Microcontroller watchdog default 

21 FilterFault  0 : Internal filters are stable 

 1: At least one internal filter is unstable. Unstable filter is indicated 
by xxxEventBit equal to ‘1’ 

Table 3: Status bytes definition 
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3. MODBUS RTU requests description 

MODBUS RTU requests used by the product are described below. 

Note : Every data or address are transmitted MSB first. It means that the 32 bits word 0x01020304 is transmitted as 

follow: 

0x01 0x02 0x03 0x04 

 

In case of an EEPROM data modification, user should have to update the CRC of EEPROM. 

CRC calculation shall be done from address 0x0004 to address 0x063F (included). CRC calculation method is the same 

as the method described in §‎7 and is the same as the MODBUS RTU CRC16 calculation. 

Result should be stored in EEPROM at address 0x0000. 

 Read holding registers request 

This request is used to read data from product EEPROM. Available data are fully described in §‎6. 

Request format: 

Command Starting address Qty of register CRC 

0x03 2 bytes 2 bytes 2 bytes 

 

Field Description 

Starting address EEPROM  Address to read (32bits aligned) 

Qty of registers  Number of register to read. Should be even. 

 

Answer format in case of success: 

Command Byte count Registers values CRC 

0x03 1 byte (Qty of register) * 

2 bytes 

2 bytes 

 

Field Description 

Byte count Number of byte of field « Registers values ». Is equal to 2 * « Qty of 

registers » 
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Registers values EEPROM registers values. Is transmitted MSB first. 

 

Answer format in case of error: 

Command Error code CRC 

0x83 1 byte 2 bytes 

 

Field Description 

Error code 0x01, 0x02, 0x03 or 0x04 

 

Error codes are given by MODBUS RTU standard and have the following significations: 

Error code Signification Description 

0x01 Illegal function Unknown command code 

0x02 Illegal data address Unknown data address 

0x03 Illegal data value Unknown data value 

0x04 Server device failure Error on product during command execution 

 

 Read input registers request 

This request is used to read RAM data into the product. The available addresses are fully described in chapter ‎5‎5. 

Request format: 

Command Starting address Qty of register CRC 

0x04 2 bytes 2 bytes 2 bytes 

 

Field Description 

Starting address RAM address to read (32bits aligned) 

Qty of registers  Number of register to read. Should be even. 

 

Answer format in case of success: 

Command Byte count Registers values CRC 
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0x04 1 byte (Qty of register) * 

2 bytes 

2 bytes 

 

Field Description 

Byte count Byte number of field « Registers values ». Is equal to 2 * « Qty of registers » 

Registers values RAM registers values. Is transmitted MSB first. 

 

Answer format in case of error: 

Command Error code CRC 

0x84 1 byte 2 bytes 

 

Field Description 

Error code 0x01, 0x02, 0x03 or 0x04 

 

 Write multiple registers request 

This request can be used to update parameters in EEPROM. Available address and data are fully described in chapter ‎5. 

Request format: 

Command Starting 

address 

Qty of register Byte count Registers CRC 

0x10 2 bytes 2 bytes 1 byte Qty of register * 

2 bytes 

2 bytes 

 

Field Description 

Starting address EEPROM address to write (32bits aligned) 

Qty of registers  Number of registers to write. Should be even. This field should be between 

2 and 122. 

Byte count Is equal to 2 * « Qty of register» 

Registers Values to write in EEPROM. Are transmitted MSB first. 
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Answer format in case of success: 

Command Starting address Qty of register CRC 

0x10 2 bytes 2 bytes 2 bytes 

 

Field Description 

Starting address EEPROM address write 

Qty of registers  Number of registers write 

 

Answer format in case of error: 

Command Error code CRC 

0x90 1 byte 2 bytes 

 

Field Description 

Error code 0x01, 0x02, 0x03 or 0x04 

 

 Read FIFO queue request 

With this request, user can read data from FIFO. These data are a table of the last N sensors (gyrometer, accelerometer 

or tilt) samples. The data type can be selected by an address given to the product. Data are always of floating type. Each 

sample is acquired by the product at a rate of 1 kHz. 

Request format: 

Command FIFO pointer address CRC 

0x18 2 bytes 2 bytes 

 

Field Description 

FIFO pointer address Address indicating which data to read: 

 0x0000 (15 x last 32bit-float gyrometer X compensated data), 

 0x0040 (15 x last 32bit-float gyrometer Y compensated data), 
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 0x0080 (15 x last 32bit-float gyrometer Z compensated data), 

 0x00C0 (15 x last 32bit-float accelerometer X compensated data), 

 0x0100 (15 x last 32bit-float accelerometer Y compensated data), 

 0x0140 (15 x last 32bit-float accelerometer Z compensated data), 

 0x2B00* (15 x last 32bit-float pitch tilt data), 

 0x2C00* (15 x last 32bit-float roll tilt data), 

 

Answer format in case of success: 

Command Byte count FIFO count FIFO registers 

value 

CRC 

0x18 2 bytes 2 bytes « FIFO count » * 

2 bytes 

2 bytes 

 

Field Description 

Byte count Byte number 

FIFO count Number of register (16bits) is field « FIFO register value » 

FIFO register value Sensor values. Data are transmitted MSB first and are 32 bits floating type. 

 

Answer format in case of error: 

Command Error code CRC 

0x98 1 byte 2 bytes 

 

Field Description 

Error code 0x01 or 0x02 

 

 Microcontroller reset request 

This request is used to reboot the product without the need of a power off/on cycle. 
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The product answers to the request before rebooting. Product‎isn’t‎available‎during‎reboot‎time. 

Request format: 

Command CRC 

0x41 2 bytes 

 

Answer format in case of success: 

Command CRC 

0x41 2 bytes 

 

Answer format in case of error: 

Command Error code CRC 

0xC1 1 byte 2 bytes 

 

Field Description 

Error code 0x01 
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 Autonull request 

This request can be used to set a permanent offset to any sensor. Offset value is the sensor value when the request is 

received by the product. This request can be cancelled by the request Restore Factory Settings. 

Request format: 

Command Sensor number CRC 

0x44 1 byte 2 bytes 

 

Field Description 

Sensor  number  1: X axis gyrometer 

 2: Y axis gyrometer 

 3: Z axis gyrometer 

 4: X axis accelerometer 

 5: Y axis accelerometer 

 6: Z axis accelerometer 

 

Answer format in case of success: 

Command CRC 

0x44 2 bytes 

 

Answer format in case of error: 

Command Error code CRC 

0xC4 1 byte 2 bytes 

 

Field Description 

Error code 0x01 or 0x03 
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 Restore Factory Settings request 

This request restore the default settings. All user parameters are reset by this request. 

Request format: 

Command Key CRC 

0x46 8 bytes 2 bytes 

 

Field Description 

Key This field should be equal to: 

 0xFF00FF00FF00FF00 

 

Answer format in case of success: 

Command CRC 

0x46 2 bytes 

 

Answer format in case of error: 

Command Error code CRC 

0xC6 1 byte 2 bytes 

 

Field Description 

Error code 0x01 or 0x03 

 

 Continuous Frame Output request 

This request sets the product to master mode. In master mode, the product will continuously deliver the frame described 

in Table 4. The frame period can be parameterized with « Rs485FramePeriodUser » EEPROM data. 

Request format: 

Command CRC 

0x66 2 bytes 
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Answer format in case of success: 

Command CRC 

0x66 2 bytes 

 

Answer format in case of error: 

Command Error code CRC 

0xE6 1 byte 2 bytes 

 

Field Description 

Error code 0x01 or 0x03 

The continuous frame is described below. This frame is 46 bytes long. Data are always transmitted MSB first. 

Byte 

N° 

Designation Description 

0-1 Sync 16 bits word sync. Equal to 0x7F7F 

2-3 Counter Frame counter (from 0 to 65535 modulo 65535)  

4-7 Gx X Axis gyrometer in °/s (floating IEEE754 32bits) 

8-11 Gy Y Axis gyrometer in °/s (floating IEEE754 32bits) 

12-15 Gz Z Axis gyrometer in °/s  (floating IEEE754 32bits) 

16-19 Ax X Axis accelerometer in g (floating IEEE754 32bits) 

20-23 Ay Y Axis accelerometer in g (floating IEEE754 32bits) 

24-27 Az Z Axis accelerometer in g (floating IEEE754 32bits) 

28-31 Pitch Pitch tilt angle in ° (floating IEEE754 32bits) 

32-35 Roll Roll tilt angle in ° (floating IEEE754 32bits) 

36-39 Temperature Temperature in °C (floating IEEE754 32bits) 

40-43 System Error System error  

44-45 CRC 16bits word checksum MODBUS RTU type 

Table 4: Continuous mode frame description 
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4. CAN protocol 

This protocol is specific and designed by MSS. 

The product send, at a period TFRAME_CAN (can be setup in EEPROM by user with a minimum of 1ms), the selected 
data, after receiving‎the‎right‎request‎“controller‎to‎slave”. 

Rate can be configured from 125kbauds to 1Mbauds, by a register in EEPROM. 

Protocol details: 

The product send data or stop sending data after receiving the following request: 

Controller to slave request: 

 

Identifier / (4 bytes) Command (1 byte) Data (1 byte) 

0x1FFFD8B0 0x01 SEL_TX (see table below) 

 

SEL_TX Data send by product  

0x00 No data  

0x01 DATA1 only 

0x02 DATA2 only  

0x03 DATA1 and DATA2  

0x04 DATA3 only  

0x05 DATA1 and DATA3  

0x06 DATA2 and DATA3  

0x07 All data (DATA1, DATA2, DATA3)  

Frame from IMU to controller: 

3 types of data frame are sent by product, identified by three different identifiers. 

If more than one data frame has to be sent, then these data are sent with the following priority DATA1, DATA2 and then 
DATA3 (see scheme below): 

 

 

Data are transmitted ‘MSB first’. 
  

TFRAME_CAN TFRAME_CAN 

DATA1 DATA2 DATA3 
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DATA1: 

 

Identifier (4 bytes) Data (6 bytes) 

0x10FF53D8 TA (2 octets) RA (2 octets) STATUS (2 octets) 

 

Data Signification Range Numeric range Format 

TA Pitch tilt [°] [         ] [-32768 ; 32767] 
signed 16 bits 
word 

RA Roll tilt [°] [         ] [-32768 ; 32767] 
signed 16 bits 
word 

STATUS 
Status word (16bits 
LSB from status word 
described in Table 3) 

N/A 

For each bit: 

0: ok 

1: default 

 

2 bytes 

 

DATA 2: 

 

Identifier (4 bytes) Data (8 bytes) 

0x10FF54D8 ACCX (2 bytes) ACCY (2 bytes) ACCZ (2 bytes) STATUS (2 
bytes) 

 

Data Signification Range Numeric range Format 

ACCX X axis acceleromer [g] 
[-PE_ACCEL ; + 

PE_ACCEL ]   (note 1) 
[-32768 ; 32767] 

signed 16 bits 
word 

ACCY Y axis acceleromer [g] 
[-PE_ACCEL ; + 

PE_ACCEL ] (note 1)  
[-32768 ; 32767] 

signed 16 bits 
word 

ACCZ Z axis acceleromer [g] 
[-PE_ACCEL ; + 

PE_ACCEL ] (note 1)  
[-32768 ; 32767] 

signed 16 bits 
word 

STATUS 
Status word (16bits 
LSB from status word 
described in Table 3) 

N/A 

For each bit: 

0: ok 

1: default 

 

2 bytes 

Note 1: PE_ACCEL: 2,5g or 10g, depending on IMU configuration 
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DATA 3: 

Identifier (4 bytes) Data (8 bytes) 

0x10FF55D8 GYRX (2 bytes) GYRY (2 bytes) GYRZ (2 
bytes) 

STATUS (2 
bytes) 

 

Data Signification Range Numeric range Format 

GYRX X axis gyrometer [°/s] [-300 ; +300] [-32768 ; 32767] 
signed 16 bits 
word 

GYRY Y axis gyrometer [°/s] [-300 ; +300] [-32768 ; 32767] 
signed 16 bits 
word 

GYRZ Z axis gyrometer [°/s] [-300 ; +300] [-32768 ; 32767] 
signed 16 bits 
word 

STATUS 
Status word (16bits LSB 
from status word 
described in Table 3) 

N/A 

For each bit: 

0: ok 

1: default 

 

2 bytes 
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5. RAM data table 

 

Nom  Adresse  Type Size (Byte) Unité 

X axis gyrometer value 0x1000 floating 32bit 4 °/s 

X axis gyrometer temperature 0x1010 floating 32bit 4 °C 

X axis gyrometer serial number 0x1104 32 bits word 8 / 

Y axis gyrometer value 0x2000 floating 32bit 4 °/s 

Y axis gyrometer temperature 0x2010 floating 32bit 4 °C 

Y axis gyrometer serial number 0x2104 32 bits word 8 / 

Z axis gyrometer value 0x3000 floating 32bit 4 °/s 

Z axis gyrometer temperature 0x3010 floating 32bit 4 °C 

Z axis gyrometer serial number 0x3104 32 bits word 8 / 

X axis accelerometer value 0x4000 floating 32bit 4 g 

X axis accelerometer temperature 0x4010 floating 32bit 4 °C 

X axis accelerometer serial number 0x4104 32 bits word 8 / 

Y axis accelerometer value 0x5000 floating 32bit 4 g 

Y axis accelerometer temperature 0x5010 floating 32bit 4 °C 

Y axis accelerometer serial number 0x5104 32 bits word 8 / 

Z axis accelerometer value 0x6000 floating 32bit 4 g 

Z axis accelerometer temperature 0x6010 floating 32bit 4 °C 

Z axis accelerometer serial number 0x6104 32 bits word 8 / 

Pitch tilt 0x0958 floating 32bit 4 ° 

Roll tilt 0x095C floating 32bit 4 ° 

DAC output 1 command 0x7300 Signed 32 bits word 4 LSB 

DAC output 2 command 0x7400 Signed 32 bits word 4 LSB 

System status (see Table 3 for 

more detail) 

0x8000 24 bits word 4 LSB 
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Nom  Adresse  Type Size (Byte) Unité 

User parameter CRC value 0x0910 Unsigned 16bit word 2 LSB 

Continuous mode output frame 

value  (see Table 4 for more detail) 

0x0940 floating 32bit   

(except SystemError : 

32bit unsigned) 

46 °/s for gyros,  

g for accels,  

°C for 

temperature, 

degree (°) for 

tilt and  

LSB for 

SystemError 

Major compatible Eeprom Revision 0x0800 ASCII (8bits)  22 LSB 

Embedded Software Revision 0x0820 ASCII (8bits)  22 LSB 
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6. EEPROM data table: 

Name Definition Range Type Size (in 
element 

type 
size) 

Default 

value 

Units (0xXXXX) 
EEPROM 
address 

UserParamCrc Current bank checksum for data bank 
integrity checking purpose 

/ 16bit-word 1 / LSB 0x0000 

  Gyro X 

AutonullGyroXUser bias offset for gyrometer X autonull function  / 32bit-float 1 0.0 °/s 0x0008 

FilterCoeffEnGyroXUser gyrometer X digital low-pass filters 
coefficients for input samples defined by 
respectively  

Filter 1 (order O1= FilterOrderGyroXUser): 

{FilterCoeffEnGyroXUser [0], 

FilterCoeffEnGyroXUser [1], 

FilterCoeffEnGyroXUser [2],…,‎
FilterCoeffEnGyroXUser [N=O1]} 

With  

N=0 : coefficient for En 

N=1 : coefficient for En-1 

N=2 : coefficient for En-2 

… 

N=O1 : coefficient for En-O1 

/ 
 64bit-float 

table 
7 / / 

0x0010 

 

FilterCoeffSnGyroXUser[] Gyrometer X digital low-pass filters 
coefficients for output samples defined by 

/  64bit-float 7 / LSB 0x0048 
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Name Definition Range Type Size (in 
element 

type 
size) 

Default 

value 

Units (0xXXXX) 
EEPROM 
address 

respectively  

Filter 1 (order O1= FilterOrderGyroXUser): 

{ FilterCoeffSnGyroXUser [0], 

FilterCoeffSnGyroXUser [1], 

FilterCoeffSnGyroXUser [2],…,‎
FilterCoeffSnGyroXUser [N=O1]} 

With  

N=0 : coefficient for Sn 

N=1 : coefficient for Sn-1 

N=2 : coefficient for Sn-2 

… 

N=O1 : coefficient for Sn-O1 

table  

FilterResonanceGyroXUser Resonance frequency gain (M) multiplied by 
max 23bit signed value (= M x 2

22
) of 

gyrometer X 

/ 64bit-float 1 / LSB 0x0080 

FilterBandwidthGyroXUser User digital filter bandwidth @-3dB of 
gyrometer X 

 200 32bit-float 1 / LSB 0x0088 

FilterOrderGyroXUser Digital filter order of gyrometer X   6  

and  

  0  

(=0 means no filtering) 

32bit-word 1 / LSB 0x008C 

Gyro Y 
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Name Definition Range Type Size (in 
element 

type 
size) 

Default 

value 

Units (0xXXXX) 
EEPROM 
address 

AutonullGyroYUser bias offset for gyrometer Y autonull function  / 32bit-float 1 0.0 °/s 0x0108 

FilterCoeffEnGyroYUser[] gyrometer Y digital low-pass filters 
coefficients for input samples defined by 
respectively  

Filter 1 (order O1= FilterOrderGyroYUser): 

{ FilterCoeffEnGyroYUser [0], 

FilterCoeffEnGyroYUser [1], 

FilterCoeffEnGyroYUser [2],…,‎
FilterCoeffEnGyroYUser [N=O1]} 

With  

N=0 : coefficient for En 

N=1 : coefficient for En-1 

N=2 : coefficient for En-2 

… 

N=O1 : coefficient for En-O1 

/ 
 64bit-float 

table 
7 / / 

0x0110 

 

FilterCoeffSnGyroYUser Gyrometer Y digital low-pass filters 
coefficients for ouput samples defined by 
respectively  

Filter 1 (order O1= FilterOrderGyroYUser): 

{ FilterCoeffSnGyroYUser [0], 

FilterCoeffSnGyroYUser [1], 

/ 
 64bit-float 

table 
7 / LSB 

0x0148 
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Name Definition Range Type Size (in 
element 

type 
size) 

Default 

value 

Units (0xXXXX) 
EEPROM 
address 

FilterCoeffSnGyroYUser [2],…,‎
FilterCoeffSnGyroYUser [N=O1]} 

With  

N=0 : coefficient for Sn 

N=1 : coefficient for Sn-1 

N=2 : coefficient for Sn-2 

… 

N=O1 : coefficient for Sn-O1 

FilterResonanceGyroYUser Resonance frequency gain (M) multiplied by 
max 23bit signed value (= M x 2

22
) of 

gyrometer Y 

/ 64bit-float 1 / LSB 0x0180 

FilterBandwidthGyroYUser User digital filter bandwidth @-3dB of 
gyrometer Y 

 200 32bit-float 1 / LSB 0x0188 

FilterOrderGyroYUser Digital filter order of gyrometer Y   6  

and  

  0  

(=0 means no filtering) 

32bit-word 1 / LSB 0x018C 

Gyro Z 

AutonullGyroZUser bias offset for gyrometer Z autonull function  / 32bit-float 1 0.0 °/s 0x0208 

FilterCoeffEnGyroZUser[] gyrometer Z digital low-pass filters 
coefficients for input samples defined by 
respectively  

/ 
 64bit-float 

table 
7 / / 

0x0210 
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Name Definition Range Type Size (in 
element 

type 
size) 

Default 

value 

Units (0xXXXX) 
EEPROM 
address 

Filter 1 (order O1= FilterOrderGyroZUser): 

{ FilterCoeffEnGyroZUser [0], 

FilterCoeffEnGyroZUser [1], 

FilterCoeffEnGyroZUser [2],…,‎
FilterCoeffEnGyroZUser [N=O1]} 

With  

N=0 : coefficient for En 

N=1 : coefficient for En-1 

N=2 : coefficient for En-2 

… 

N=O1 : coefficient for En-O1 

FilterCoeffSnGyroZUser[] Gyrometer Z digital low-pass filters 
coefficients for ouput samples defined by 
respectively  

Filter 1 (order O1= FilterOrderGyroZUser): 

{ FilterCoeffSnGyroZUser [0], 

FilterCoeffSnGyroZUser [1], 

FilterCoeffSnGyroZUser [2],…,‎
FilterCoeffSnGyroZUser [N=O1]} 

With  

N=0 : coefficient for Sn 

/ 
 64bit-float 

table 
7 / LSB 

0x0248 
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Name Definition Range Type Size (in 
element 

type 
size) 

Default 

value 

Units (0xXXXX) 
EEPROM 
address 

N=1 : coefficient for Sn-1 

N=2 : coefficient for Sn-2 

… 

N=O1 : coefficient for Sn-O1 

FilterResonanceGyroZUser Resonance frequency gain (M) multiplied by 
max 23bit signed value (= M x 2

22
) of 

gyrometer Z 

/ 64bit-float 1 / LSB 0x0280 

FilterBandwidthGyroZUser User digital filter bandwidth @-3dB of 
gyrometer Z 

 200 32bit-float 1 / LSB 0x0288 

FilterOrderGyroZUser Digital filter order of gyrometer Z   6  

and  

  0  

(=0 means no filtering) 

32bit-word 1 / LSB 0x028C 

Accelero X 

AutonullAcceleroXUser bias offset for accelerometer X autonull 
function  

/ 32bit-float 1 0.0 g 0x0308 

FilterCoeffEnAcceleroXUser[] Accelerometer X  digital low-pass filters 
coefficients for input samples defined by 
respectively  

Filter 1 (order O1= 
FilterOrderAcceleroXUser): 

{ FilterCoeffEnAcceleroXUser [0], 

/ 
 64bit-float 

table 
7 / / 

0x0310 
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Name Definition Range Type Size (in 
element 

type 
size) 

Default 

value 

Units (0xXXXX) 
EEPROM 
address 

FilterCoeffEnAcceleroXUser [1], 

FilterCoeffEnAcceleroXUser [2],…,‎
FilterCoeffEnAcceleroXUser [N=O1]} 

With  

N=0 : coefficient for En 

N=1 : coefficient for En-1 

N=2 : coefficient for En-2 

… 

N=O1 : coefficient for En-O1 

FilterCoeffSnAcceleroXUser[] Accelerometer X digital low-pass filters 
coefficients for ouput samples defined by 
respectively  

Filter 1 (order O1= 
FilterOrderAcceleroXUser): 

{ FilterCoeffSnAcceleroXUser [0], 

FilterCoeffSnAcceleroXUser [1], 

FilterCoeffSnAcceleroXUser [2],…,‎
FilterCoeffSnAcceleroXUser [N=O1]} 

With  

N=0 : coefficient for Sn 

N=1 : coefficient for Sn-1 

/ 
 64bit-float 

table 
7 / LSB 

0x0348 
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Name Definition Range Type Size (in 
element 

type 
size) 

Default 

value 

Units (0xXXXX) 
EEPROM 
address 

N=2 : coefficient for Sn-2 

… 

N=O1 : coefficient for Sn-O1 

FilterResonanceAcceleroXUser Resonance frequency gain (M) multiplied by 
max 23bit signed value (= M x 2

22
) of 

accelerometer X 

/ 64bit-float 1 / LSB 0x0380 

FilterBandwidthAcceleroXUser User digital filter bandwidth @-3dB of 
accelerometer X 

 200 32bit-float 1 / LSB 0x0388 

FilterOrderAcceleroXUser Digital filter order of accelerometer X   6  

and  

  0  

(=0 means no filtering) 

32bit-word 1 / LSB 0x038C 

Accelero Y 

AutonullAcceleroYUser bias offset for accelerometer Y autonull 
function  

/ 32bit-float 1 0.0 g 0x0408 

FilterCoeffEnAcceleroYUser[] Accelerometer Y  digital low-pass filters 
coefficients for input samples defined by 
respectively  

Filter 1 (order O1= 
FilterOrderAcceleroYUser): 

{ FilterCoeffEnAcceleroYUser [0], 

FilterCoeffEnAcceleroYUser [1], 

/ 
 64bit-float 

table 
7 / / 

0x0410  
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Name Definition Range Type Size (in 
element 

type 
size) 

Default 

value 

Units (0xXXXX) 
EEPROM 
address 

FilterCoeffEnAcceleroYUser [2],…,‎
FilterCoeffEnAcceleroYUser [N=O1]} 

With  

N=0 : coefficient for En 

N=1 : coefficient for En-1 

N=2 : coefficient for En-2 

… 

N=O1 : coefficient for En-O1 

FilterCoeffSnAcceleroYUser[] Accelerometer Y digital low-pass filters 
coefficients for ouput samples defined by 
respectively  

Filter 1 (order O1= 
FilterOrderAcceleroYUser): 

{ FilterCoeffSnAcceleroYUser [0], 

FilterCoeffSnAcceleroYUser [1], 

FilterCoeffSnAcceleroYUser [2],…,‎
FilterCoeffSnAcceleroYUser [N=O1]} 

With  

N=0 : coefficient for Sn 

N=1 : coefficient for Sn-1 

N=2 : coefficient for Sn-2 

/ 
 64bit-float 

table 
7 / LSB 

0x0448  

 



  NOTICE D’INSTRUCTION / INSTRUCTION MANUAL 

NOT043045InterfaceProductB0 

 
Toute information contenue dans ce document est susceptible d'être soumise aux règles de contrôle des exportations européennes, américaines ou de tout autre pays. Il est de la responsabilité du destinataire de ce document de s'assurer que le transfert ou l'utilisation des données qu'il 
contient est conforme à toutes les règles de contrôle des exportations en vigueur. 
Information contained in this document may be subject to Export Control Regulations of the European Union, USA or other countries.  Each recipient of this document is responsible for ensuring that transfer or use of any information contained in this document complies with all relevant Export 
Control Regulations. 

Meggitt (Sensorex) se réserve le droit de modifier la présente notice sans préavis/ Meggitt (Sensorex) reserves the right to change the specification without any prior notice - 63 - 
  

Name Definition Range Type Size (in 
element 

type 
size) 

Default 

value 

Units (0xXXXX) 
EEPROM 
address 

… 

N=O1 : coefficient for Sn-O1 

FilterResonanceAcceleroYUser Resonance frequency gain (M) multiplied by 
max 23bit signed value (= M x 2

22
) of 

accelerometer Y 

/ 64bit-float 1 / LSB 0x0480 

FilterBandwidthAcceleroYUser User digital filter bandwidth @-3dB of 
accelerometer Y 

 200 32bit-float 1 / LSB 0x0488 

FilterOrderAcceleroYUser Digital filter order of accelerometer Y   6  

and  

  0  

(=0 means no filtering) 

32bit-word 1 / LSB 0x048C 

Accelero Z 

AutonullAcceleroZUser bias offset for accelerometer Z autonull 
function  

/ 32bit-float 1 0.0 g 0x0508 

FilterCoeffEnAcceleroZUser[] Accelerometer Z  digital low-pass filters 
coefficients for input samples defined by 
respectively  

Filter 1 (order O1= 
FilterOrderAcceleroZUser): 

{ FilterCoeffEnAcceleroZUser [0], 

FilterCoeffEnAcceleroZUser [1], 

FilterCoeffEnAcceleroZUser [2],…,‎
FilterCoeffEnAcceleroZUser [N=O1]} 

/ 
 64bit-float 

table 
7 / / 

0x0510  
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Name Definition Range Type Size (in 
element 

type 
size) 

Default 

value 

Units (0xXXXX) 
EEPROM 
address 

With  

N=0 : coefficient for En 

N=1 : coefficient for En-1 

N=2 : coefficient for En-2 

… 

N=O1 : coefficient for En-O1 

FilterCoeffSnAcceleroZUser[] Accelerometer Z digital low-pass filters 
coefficients for ouput samples defined by 
respectively  

Filter 1 (order O1= 
FilterOrderAcceleroZUser): 

{ FilterCoeffSnAcceleroZUser [0], 

FilterCoeffSnAcceleroZUser [1], 

FilterCoeffSnAcceleroZUser [2],…,‎
FilterCoeffSnAcceleroZUser [N=O1]} 

With  

N=0 : coefficient for Sn 

N=1 : coefficient for Sn-1 

N=2 : coefficient for Sn-2 

… 

N=O1 : coefficient for Sn-O1 

/ 
 64bit-float 

table 
7 / LSB 

0x0548  
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Name Definition Range Type Size (in 
element 

type 
size) 

Default 

value 

Units (0xXXXX) 
EEPROM 
address 

FilterResonanceAcceleroZUser Resonance frequency gain (M) multiplied by 
max 23bit signed value (= M x 2

22
) of 

accelerometer Z 

/ 64bit-float 1 / LSB 0x0580 

FilterBandwidthAcceleroZUser User digital filter bandwidth @-3dB of 
accelerometer Z 

 200 32bit-float 1 / LSB 0x0588 

FilterOrderAcceleroZUser Digital filter order of accelerometer Z   6  

and  

  0  

(=0 means no filtering) 

32bit-word 1 / LSB 0x058C 

BIT_OUT, RS485 & CAN bus configuration 

Rs485BaudRateUser UART baud rate selection {9.6k;19.2k;38.4k; 

115.2k;230.4k; 

460.8k;921.6k} 

32bit-word 1 19200 baud 0x0600 

Rs485IdentifierUser UART MODBUS identifier [1;247] 32bit-word 1 1 LSB 0x0604 

Rs485FramePeriodUser RS485 output frame period (in master mode 
only) 

[1;1000] 32bit-word 1 56 ms 0x0608 

CANBaudRateUser CAN baud rate selection {125k;250k;500k; 
1000k] 

32bit-word 1 250000 baud 0x060C 

CANFramePeriodUser CAN output frame period [1;1000] 32bit-word 1 1 ms 0x0610 

SynchroEnableUser BIT_OUT signal synchronization enable 
(enable=1, disable=0) 

[0;1] 32bit-word 1 0 LSB 0x0614 

SynchroEdgeUser BIT_OUT signal synchronization edge [0;1] 32bit-word 1 0 LSB 0x0618 
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Name Definition Range Type Size (in 
element 

type 
size) 

Default 

value 

Units (0xXXXX) 
EEPROM 
address 

(positive=1 or negative=0) 

SynchroEdgeDelayUser BIT_OUT signal synchronization edge delay [1;100] 32bit-word 1 1 ms 0x061C 

SynchroEventUser BIT_OUT signal synchronization event 
(CAN transmission start (1

st
 byte) =1 or 

RS485 continuous output frame  start (1
st
 

byte)=0) 

[0;1] 32bit-word 1 0 LSB 0x0620 

CANCmdIdentifierUser CAN command identifier / 32bit-word 1 0x1FFFD8B0 LSB 0x0624 

CANData1IdentifierUser CAN DATA1 identifier / 32bit-word 1 0x10FF53D8 LSB 0x0628 

CANData2IdentifierUser CAN DATA2 identifier / 32bit-word 1 0x10FF54D8 LSB 0x062C 

CANData3IdentifierUser CAN DATA3 identifier / 32bit-word 1 0x10FF55D8 LSB 0x0630 

SbitEnableUser IMU SBIT enable/disable selection  

(=1: enable, =0: disable) 

[0;1] 32bit-word 1 1 LSB 0x0638 

EEPROM data (without CRC) 

MasterModeUser 

Master mode selection (=1, enable, =0, 
disable): means RS485 continuous frame 
output is sent periodically just after each 
start-up (eeprom data automatically 
modifies only when a continuous frame 
MODBUS request is received in user mode 
only).  

[0; 1] 32bit-word 1 0 LSB 0x0640 

CanMasterModeUser 

CAN master mode selection: means CAN 
continuous frame output is sent periodically 
depending on CanMasterModeUser value 
(=SEL_TX) just after each start-up.  

[0;7] 32bit-word 1 0 LSB 0x0644 
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7. CRC 16bis MODBUS RTU calculation method 

The RTU mode includes an error–checking field that is based on a Cyclical Redundancy 
Checking (CRC) method performed on the message contents. The CRC field checks the contents 
of the entire message. It is applied regardless of any parity checking method used for the 
individual characters of the message. The CRC field contains a 16–bit value implemented as two 
8–bit bytes. The CRC field is appended to the message as the last field in the message. When 
this is done, the low–order byte of the field is appended first, followed by the high–order byte. The 
CRC high–order byte is the last byte to be sent in the message. The CRC value is calculated by 
the sending device, which appends the CRC to the message. The receiving device recalculates a 
CRC during receipt of the message, and compares the calculated value to the actual value it 
received in the CRC field. If the two values are not equal, an error results.  

CRC Calculation 

The CRC is started by first preloading a 16–bit‎register‎to‎all‎1’s.‎ 
Then a process begins of applying successive 8–bit bytes of the message to the current contents 
of the register. Only the eight bits of data in each character are used for generating the CRC. 
Start and stop bits and the parity bit, do not apply to the CRC. 
During generation of the CRC, each 8–bit character is exclusive ORed with the register contents. 
Then the result is shifted in the direction of the least significant bit (LSB), with a zero filled into the 
most significant bit (MSB) position. The LSB is extracted and examined. If the LSB was a 1, the 
register is then exclusive ORed with a preset, fixed value. If the LSB was a 0, no exclusive OR 
takes place.  
This process is repeated until eight shifts have been performed. After the last (eighth) shift, the 
next 8–bit character is‎exclusive‎ORed‎with‎the‎register’s‎current‎value,‎and‎the‎process‎repeats‎
for eight more shifts as described above. The final content of the register, after all the characters 
of the message have been applied, is the CRC value.  
A procedure for generating a CRC is:  

1. Load a 16–bit‎register‎with‎FFFF‎hex‎(all‎1’s).‎Call‎this‎the‎CRC‎register.‎ 
2. Exclusive OR the first 8–bit byte of the message with the low–order byte of the 16–bit 

CRC register, putting the result in the CRC register.  
3. Shift the CRC register one bit to the right (toward the LSB), zero–filling the MSB. Extract 

and examine the LSB.  
4. (If the LSB was 0): Repeat Step 3 (another shift).  

(If the LSB was 1): Exclusive OR the CRC register with the polynomial value 0xA001 
(1010 0000 0000 0001).  

5. Repeat Steps 3 and 4 until 8 shifts have been performed. When this is done, a complete 
8–bit byte will have been processed.  

6. Repeat Steps 2 through 5 for the next 8–bit byte of the message. Continue doing this 
until all bytes have been processed.  

7. The final content of the CRC register is the CRC value.  
8. When the CRC is placed into the message, its upper and lower bytes must be swapped 

as described below. 
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XOR = exclusive or  
N = number of information bits  
POLY = calculation polynomial of the CRC 16 = 1010 0000 0000 0001  
(Generating polynomial = 1 + x2 + x 15 + x 16) In the CRC 16, the 1st byte transmitted is the 
least significant one.  
 


